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Negative ion based neutral beam inje-
ction system works continuously after 1998 in 
order to product and heat a plasma in LHD. We 
have already injected 5.3MW hydrogen neutral 
beam by two beam lines in the 4th experimental 
campaign. 
The 3rd NBI system was installed tange-
ntially on LHD before the 5th campaign. The 
system specification is 180 ke V and 5 MW, 
which is same as the 2nd NBI system. This 
system is arranged counter injection as show in 
Fig. 1. We changed the tangential radius R3= 
3.65m from former specification R2=3.7m in 
order to fit an experimental condition with an 
inner sifted magnetic axis having a good energy 
confinement. We also adopted a filament and an 
arc power supplies which are composed of 
twelve individually controlled sub power 
supplies in order to improve uniformity of the 
produced source plasma. The beam uniformity 
was improved compared with the existing 
systems by changing the arc discharge distri-
bution. Figure 2 shows the power of the 3rd NBI 
through the injection port. The number of total 
shot is 27879 including the beam injection 
number of 5606 during six months. As for this 
injector, it was achieved the same power level as 
the existing injectors in a period for only two 
month. Then the beam power increased to 
BL2(co) 
Fig. 1 The location of 3rd NBI system (BL3). The 
tanjential radias R3 is also indicated. 
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Fig. 2 History of 3rd NBI injection in LHD 5th campign. 
Here, 3.3MW beam injections has been achieved. 
3.3MW. The beam duration is 2- 3 seconds in 
such a high power operation. The maximum 
acceleration current and the beam energy are 
65A and 166keV, respectively. The injection 
efficiency has been increased by improving 
the beam uniformity. So, we achieved the 
beam injection of 9MW using three beam 
lines. A long pulse beam injection of 110 
seconds was also succeeded in the 3rd NBI 
system alone as shown in Fig. 3. The beam 
power is as small as 100kW because of a 
trouble of a power supply in one ion source. 
The temperature rise of the ground grid was 
saturated by forced cooling by water, but that 
of the beam limiter of the beam line 
downstream continued increasing during the 
beam injection. The Hex observation in front of 
the neutralizer suggests that the beam spreads. 
It would be due to a lack of cesium of the ion 
source. 
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Fig. 3 The longest neutral beam injection with the beam 
power 100 kW (a) and arc discharge current (b). 
